INTRODUCTION
While problems dealing with compressible homogeneous plasmas and incompressible homogeneous and inhomogeneous plasmas have received considerable attention in the past, little has appeared on the problem of propagation through a plasma that is both compressible and inlomogeneous. Furthermore, one finus that frequent use is made of the bounuary condition that the normal component of tne electron velocity shall vanish at the free space-plasma interface. While the application of this boundary condition may yield useable answers, it is doubtful tnat rigid interfaces can be realized in situations dealing with reentry cormunications. The boundary condition in question can be avoided by suitably choosing a profile which is continuous at the air plasma intt.rface. The electron density will consequently be zero there anu tnc vanishing of the normal component of tne electron velocity will be satisfied automatically. Additional boundary conditions for the pressure and its first derivative, however, must be introduced in order to specify tie problem uniquely.
In the following, the equations describing a compressible inhomogeneous plasma will be derived first. Then a special case of tue latter will be considered and the corresponding solutions will be found.
Lastly, these will be applied co the determination of the reflection and transmission coefficients for the case of a plane wave incident upon a layer of compressible inhomogeneous plasma. 
STATEMENT OF THE PROBLEM
Let us focus our attention on the problem of determining the transmission and reflection coefficients for the case of a plane wave incident obliquely upon a plasma layer which is both inhomogeneous and compressible. Let the layer be bounded by free space for the region x<O on one side, and on the other, for x't, by a compressible homogeneous plasma. The profile describing the inhomogeneity of the layer will be of the form exp(-Bx). The relative dielectric constant of free space will be taken as unity and that of the compressible homogeneous region as exp (-Bt) . From this it follows that the relative dielectric constant is then continuous everywhere. Furthermore, it will be assumed that the magnetic field has only one component H and that the latter is z transverse to the direction of propagation which has been chosen to be x.
Finally, the problem is transformed into a two dimensional one by requiring that all variations along the z-axis to be zero. The reader is referred to Fig. 1, p. 
22.
Since the relevant equations for the regions x<O and x>t are special cases of the equations describing the compressible inhomogeneous plasma, the latter region will be considered first.
DERIVATION OF THE EQUATIONS DESCRIBING AN INHOMOGENEOUS COMPRESSIBLE PLASMA
The linearized equations describing a warm, nou-uniformsourceless plasma as formulated by Cohen [1962J are
3 1lo
where N and v are the average density and rms velocity of the electrons; The last term appearing in (12) is a static term and is henceforth dropped. Upon substituting of the time varying por.ion of (12) An expression for the electric field may be obtained by solving
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Similarly, an expression for v may be derived by elminating from (2) and (6). Then Hence the plasma is completely specified once H and P defined by (10) and (13) are known.
SOLUTIONS OF THE COUPLED SYSTEM
Let us expand (10) and (13) in the cartesian coordinate system for the case where~I : -(x), " 0, and
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In general the y-variation can be removed by a Fourier transform. However, since we are dealing with the propagation of plane waves through the plasma we can simply assume a y-variation of the form exp(iay) where a -k sin e° and 0 is the angle of incidence measured from the normal [Hessel et al 1962] . Equations (17) and (1b) become
where L 1 ana L 2 correspond to the differential operators in brackets.
Equations (19) and (20)are more readily solved if they can be decoupled.
Multiplying (19) by L 2 produces
It is evident that P may be eliminated from (21) by means of (20) 
Before proceeding with the solution of (23) and (24) let us return once more to (19) and (20) to see if an additional simplification can be effected. For the exponential profile (22), (19) and (20) become
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An equivalent system may be generated by ttne addition anG subtraction of (25) and (26) which has rue form Normally this ratio will be considerably smaller tsan unity, then to first order, any contribution due to k 2 may be neglected. Ihe effect of 2O neglecting k 2 in (27) and (28) is equivalent to dropping the term 0 involving k 2 in (25). This result may easily be verified ty the addli-0 tion and subtraction of (27) and t28) an'd the subsequent 'ase of (29) taus recovering our original system (25) and (26) with the term involving 2 k absent. Thus we are faced with the task of solving
By means of the transformation 
Before applying the method of Frobenius to each of thu atvcouplec equations it is convenient to remov the factor e To this en, It 
Since two of the roots of the indicial equation are also zeros of the aenominators of the recursion relations for the case n -2, both solutions of the first and second kina must be constructed. As this procedure is rather well-known, only the final results will be pre- Substituting the generated series into (31) and (32) reveals only PA' -_t HA and P -e HB to be solutions. Additional solutions, Wm A 'm however, may be found by forming linear superpositions of the various series generated. Thus, if
then a substitution of (46) and (47) into (31) and (32) reveals that
Hence, the various y's cannot be determined uniquely. Substitution of (48) and (49) 
and 
The complete solution describing the pressure and magnetic field for the transforms (65) and (66) into the form which would have resulted if the alternate forms for P 3 , P4, H3 and H 4 had been used. Thus it can be concluded that the various forms are equivalent.
THE BOUNDARY CONDITIONS
Having obtained solutions to the coupled set of electromagnetic and hydrodynamic equatiot.s a consideration of the boundary conoitions at the interfaces located at x -0 and x -t is in order. For the electromagnetic fields we shall require that the tangential components of the electric and magnetic fields are continuous at the interfaces. In order to determine the behavior of P at the free space-plasma interface Eq. (6) is expanded in component form. Thus In additinn we shall require that P be continuous at x -t. 
6, THE DETECIINATION OF
The tangential component of the electric field Ey 2 may be calculated from (15). By making use of (73) and (74) The equations describing the pressure and the magnetic field for tne region occupied by the nomogeneous compressible plasma may be obtained from (17) and (1$ Since the region for x > t is semi-infinite only outgoing waves will be present. Thus solutions for tnis region arc of tue form 2 2
As before the tangential component of the electric field E is obtainec y3 from (15). Making use of (78) and ( 
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Application of the indicated boundary conditions yields (81) where the desired coefficients may be determined by applying Cramers rule.
NUMERICAL RESULTS
For purposes of numerical evaluation the reflection and transmission coefficients may be expressed as
where 
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It should be noted that all of the Lntries in tne above determinants are real. Furthermore, expressions for tne reflection and transmission coefficients for tae case where ,2 2 may be obtained by replacing will be of the order 108. Consequently, all of the series will converge rather slowly ano require the calculation of many terms. Furthermore, these terms rapidly reach magnitudes which exceea the capabilities of most computers. While it is believed that this problem can be overcome by special programs, a lack of time prevented any efforts in this direction.
In order to obtain some idea of the behavior of the functions in-2 volved, (k /B) was set equal to unity. Then for a frequency of 1GHZ, p B-50, and the thickness of the compressible inhomogeneous plasma layer equal to .014 meters, a reflection coefficient of about unity and a transmission coefficient effectively zero were observed for all angles of incidence between 5 and 85 degrees. It must be pointed out that the assumed numerical values actually describe a plasma at a temperature so high that it is no longer consistent with the governing equations and the assumptions behind them. 
